This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



Searching PAJ 



L jf ^ Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 

(1 1) Pub I i cat ion number : 05-283389 
(43) Date of pub I i cat ion of appi i cat ion : 29. 10. 1993 



(51) int. CI. 




H01L 21/304 






H01L 21/304 




(21)Appl icat ion number 


: 04-075041 


(71) Appi icant 


: NEC CORP 


(22) Date of f i 1 i ng : 


31.03. 1992 


(72) Inventor : 


MURAMATSU YOSHITOKU 



(54) METHOD OF CLEANING SEMICONDUCTOR WAFER 

(57) Abstract: 

PURPOSE: To improving cleaning effects by removing 
the contaminants that have brought into a 
semiconductor wafer during ion jjnpj^i rtatjon. 
CONSTITUTION: A method of cleaning semiconductor 
wafer comprises the steps of intro ducing va^po rJjiSLd 
hydroge n fluoride f rom a^ conta^i-ner'^b'^rnto^a 
plastic chamber 7 to perform vapor-phase cleaning 
of a wafer 1, and rinsing the wafer with^pure 
water. This method may f urther^^ compr i se heating 
the wafer at 70-1 2X)°'^C™af ter^^the rinsing step. 
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* NOTICES * 

Japan Patent Office is not responsible for any ' 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 . * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the washing method which used together 
gaseous-phase washing using the steam about the semiconductor substrate washing method. 
[0002] 

[Description of the Prior Art] Conventionally, the immersing formula wet cleaning jnethod immersed in ^ 
the medical fluid tub which put in penetrant removers, such as a hydrochloric-acid-hydrogen peroxide 
and a sulfuric-acid-hydrogen peroxide, in a semiconductor substrate as the washing method of the 
pollution metal of a semiconductor substrate is used widely. 
[0003] Moreover, in order to solve the trouble of these irningj^ingJo^^ 

recently, as shown in the block diagram of drawing 6 , the method of carrying out the pure water rinse of 
the semiconductor substrate after processing with a hydrogen fluoride steam is proposed. The 
semiconductor substrate 1 is supported by the rotation susceptor 2, and is placed into hydrogen fluoride 
and a synthetic-resin chamber 7, for example like Teflon which does not react. It fills up with nitrogen 
through arbitrary mass-flow controllers 9 and bulbs 8 from the nitrogen inlet 1 1 at first in the chamber 7 
made of synthetic resin. Then, rotating the rotation base 2, the steam generated by the steam generator 4 
is introduced in the chamber 7 made of synthetic resin with nitrogen, and semiconductor substrate' 1 
front face is made to become wet uniformly. Since washing advances uniformly all over semiconductor 
substrate 1, this is important. 

[0004] After exhausting for an exhaust port 12, pouring nitrogen in the chamber 7 made of synthetic 
resin again, a hydrogen fluoride steam is generated with the hydrogen fluoride container 5 heated at SO- 
SO degrees C with the heater 6. By the mass-flow controller 9, a hydrogen fluoride steam is introduced 
in the chamber 7 made of synthetic resin with nitrogen, and washing is performed. The rotation base 2 is 
rotated during washing for uniform washing. Washing advances by removal of the oxide by flie 
hydrogen fluoride steam. The end of washing is made by filling up the inside of the chamber 7 made of 
synthetic resin with nitrogen. 
[0005] 

[Problem(s) to be Solved by the Invention] Drawing 7 is a graph which shows the trouble of the — 
conventional immersing formula wet washing method,^nd shows the atomic number^f the iron around 
[ the pro<^singlTumber of sheets'of a semiconductor substrate ] 1 square centimeter of semiconductor 
substrate front faces. Here, A in drawing is an aqueous ammonia-hydrogen-peroxide system, and B is 
the penetrant remover of a hydrochloric-acid-hydrogen-peroxide system. The iron adhering to the ^ 
semiconductor substrate front face is common knowledge as a metal which degrades the isolation 
voltage of an oxide film remarkably and degrades the rehability of an integrated circuit. 
[0006] By the conventional immersing formula wet washing method, by processing a semiconductor 
substrate in a penetrant remover continuously, the contamination of a semiconductor substrate front face 
is accumulated in liquid, and it carries out the reattachment to other semiconductor substrates. The 
coating weight increased in connection with processing number of sheets, and had the trouble that a 
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cleaning effect faded. Moreover, in the conventional immersing formula wet cleaning method, in order 
to combine two or more washing tubs, there was also a trouble that equipment tends to become large. 
[0007] Although the method of carrying out the pure water rinse of the semiconductor substrate after 
processing with a hydrogen fluoride steam was proposed recently in order to solve the above trouble, 
there was a trouble that there was no removal capacity of the low pollution element of the ionization 
tendency of copper, gold, etc., and there was no removal capacity of the contamination driven in in the 
semiconductor substrate by the ion implantation etc. 
[0008] 

[Means for Solving the Problem] The washing method of this invention is the method of including the 
process which heats a semiconductor sub strate at 70-120 degrees C in addition to a method includi ng the 
process which carries out a pure wa ter rinse,_or the above-mentioned method, after carrying out gaseous- 
phas e washing processing of the semiconduct or substrate for jLhyjlrogen fl uoride steam and ozone^ 
[0009] " "^"^^ ' ■ 

[Function] Since the oxidation capacity of the semiconductor substrate by ozone increases by heating a 
semiconductor substrate and hydr ogen fluoride rem a^ ^s the ox ide^^ p.ossi'ble^toxemo^e^ 
even th e contaminatitn r^riveni^ of asemiconduBfors;^ implantation,^^ 

etc. 
[0010] 

[Example] Next, this invention is explained with reference to a drawing. 

[001 1] Drawing 1 is the block diagram of the semiconductor substrate washing station of the example 1 
of this invention. The semiconduct or, substratgj [js^s\^^ by the rotation susc eptor 2, and is placed 
into hydrogen fluoride, ozone, etc. and a chamber^ made°orthe syritflgticT^ih wKich does not react,^r 
exarnplehk^Teflon. It fills up witfilnStrogeirtlirc^l^ mass-flow controllers 9 and bulbs 8 from 
the nitrogen inlet 1 1 at first in the chamber 7 made of synthetic resin. 
[0012] Then, rotatingjhe rotation base 2, the steam generate^^>^£jteairvgj|i^^ 
the chamber 7 made ofsyntReti^^ anBsemiconductor substrate 1 front face is made to 

become jwet uniformly. Since washing advances uniformly all over semiconductor substrate 1, this is 
important. After exhausting for an exhaust port 12, pouring nitrogen in the chamber 7 made of synthetic 
resin again, a hycfrogen fluoride steam is generated with the hydrogen fluoride container 5 heated at SO- 
SO degrees ^witlTSie'lieat^^^^^ 

^UOlB j By the mass-flow controller 9, a hydrogen fluorid e steam is introd uced in the chamber 7 made of 
synthetic resin with nitrogen. Simultaneously, the oxygen introduced TrarTflTe''^^ f 0 is an 

ozonator 3, after ozonizing, it is adjusted to 0.1 - 20vol% by the mass-flow controller 9, it is introduced 
in the chamber 7 made of synthetic resin, and washing is performed. Since the amount of introduction of 
ozone does not have a cleaning effect and its substrate front face is ruined at more than 20vol%, it is 
good to set it as this range less than [ 0.1 vol% ]. The rotation base 2 is rotated during washing for 
uniform washing. Washing advances by oxidization and removal of the oxide by the hydrogen fluoride 
st eam of semiconducto r sub strate 1 front face of ozone. 

[0014] TheTnd of wasEing is made by filling up the inside of the chamber 7 made of synthetic resin 
with nitrogen. Since the existence of the oxide film of semiconductor substrate 1 front face after 
washing can also be chosen before it by passing either a hydrogen fluoride steam or ozone irr^e 
chamber 7 made of sy nthetic resin, the surj agje^state.acj^jprd^ procesjjsxe^hzable JThe 

semiconductorsubTtrate 1 which came out of the synthetic-resin chamber 7 is dried after the rinse in 
pure water after washing. 

[001 5] It is a book to the graph of drawing 3 and drawing 4 . 

[001 6] Drawing 3 washes the semiconductor substrate intentionally polluted with the metal by the 
conventional cleaning methods A, B, and C and the cleaning method of this invention, and compares the 
removal effect of a contamination. Here, A in drawing carries out an_agueojJs amrnqnia-hy^ogen 
peroxide, and B carries out the pure water rinse of the immersing formula wet cleaning method of a 
hydrochloric-acid-hydrogen peroxide, and the C, after processing with a hydrogen fluoride steam. It 
turns out that this invention shows the conventional washing method and the contamination removal 
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effect more than equivalent also about the metal of aluminum, iron, or copper. 
[001 7] Drawing 4 is a graph which shows the concentration of contamination of the iron on the front 
face of a substrate accompanying the processing number of sheets of a semiconductor substrate. 
Although the concentration of contamination is increasing the conventional immersing formula wet 
cleaning methods A and B in connection with processing number of sheets, the inclination is not seen in 
C or this invention. 

[001 8] Drawing 2 is the block diagram of the semiconductor washing station of the example 2 of this 
invention. In addition to the example 1, in this example, it is characterized by heating the semiconductor 
substrate 1 at 70-120 degrees C using a heater 13. In the washing method of an example 1, by continuing 
heating the semiconductor substrate 1 at 70-120 degrees C, the oxidation of ozone increases and 
oxidization of semiconductor substrate 1 front face and a contamination is promoted more. The oxide is 
continuously removed by the hydrogen fluoride steam. Therefore, even the contamination driven into 
the interior of a substrate by the ion implantation etc. is removable. 

[0019] Drawing 5 is a graph which shows the relation between substrate temperature and the 
decontamination effect. The semiconductor substrate used here drives a metal contamination into the 
interior of a substrate with an ion implantation. It turns out with elevation of temperature that the 
removal effect of a contamination has shown up more notably. It tums out that the removal effect is 
about 100% above 70 degrees C, and is saturated. However, if substrate temperature becomes 120 
degrees C or more, pervasion of a semiconductor substrate will progress and the dry area on the front 
face of a substrate will appear. Therefore, semiconductor substrate temperature has 70- 1 20-degree C 
preferably good 90 degrees C. 

[0020] Moreover, since the above-mentioned example does not need to combine some kinds of washing 

tubs, ** space-ization of a washing station is also attained. 

[0021] 

[Effect of the Invention] As explained above, in order that this invention may process a semiconductor 
substrate in the hydrogen fluoride steam containing 0.1 - 20vol% ozone, there is no increase in the 
surface contamination concentration accompanying processing number of sheets like an immersing 
formula wet cleaning method, and a cleaning effect is also beyond the conventional typical washing 
method. 

[0022] In addition, it is possible by performing same processing to remove even the contamination 
driven into the interior of a semiconductor substrate with an ion implantation etc., heating preferably 70- 
120 degrees C of semiconductor substrates at 90 degrees C. Moreover, since this invention does not 
need to combine some kinds of washing tubs, ** space-ization of a washing station is also attained. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The semiconductor substrate washing method characterized by carrying out the pure water 
rinse of the semiconductor substrate after gaseous-phase washing processing in the hydrogen fluoride 
steam containing ozone. 

[Claim 2] The semiconductor substrate washing method according to claim 1 which is the temperature 
requirement whose temperature of the semiconductor substrate by which washing processing is carried 
out is 70-1 20 degrees C. 



[Translation done.] 
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